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The architectural design field learned a long time ago that the benefits of universal design extend beyond people with disabilities. In today's society, parents with young children do not think twice about rolling a carriage down the sidewalk curb cut without interruption. The intern on latté duty does not worry about spilling his precious cargo when entering the office. He just taps his hip against the square blue button, the door opens, and he proceeds with his deliveries. People, with or without disabilities, embrace and use an environment that is universally designed to make life easier. No questions asked. No hard sell required.
However, the field of assistive technology (AT) has had less success in "selling" the application of its products beyond students with disabilities and special educators. Perhaps there is too little awareness and knowledge of how these technologies can provide access to the curriculum and make lives more productive. Whatever the reason, AT has enormous potential for expansion among users, including those with disabilities and the aging population in the United States and global marketplace.
For the AT field to reach its potential market, it will have to rethink how technologies can be used, packaged, and targeted in innovative ways. It is time to get ahead of the game and figure out how global trends in demographics and economics can fundamentally reshape the market. It is time to work and act differently. Those who do will be positioned to grow their business, increase their contribution to society, they will use it.
and thrive in a global marketplace. Those who do not will risk struggling with business as usual that is marked by declining educational funds and a growing consumer reluctance to invest in traditional single function AT devices.
The National Center for Technology Innovation (NCTI) has been monitoring changing and emerging needs in the United States and worldwide since 2001. 1, 2 We have identified five crossdisciplinary trends that the learning and AT field needs to watch:
1. The rise of an aging population worldwide along with the growth of medical advances that point to a heavier reliance on and acceptance of AT for quality of life and productivity; 2. The arrival of an information economy in the Western industrial countries; 3. The rise of developing economies across the globe as being competitive centers of technological innovation and development; 4. The continued convergence of platforms, applications, and modes of computing and accessing information into evermore portable devices; and 5. Assessment data pointing to U.S. students' lack of competitiveness with global peers.
These trends are interwoven and overlapping. This paper explores the convergence of these trends and offers options for those within the learning and AT field to consider as they develop strategies and solutions to address a changing market.
• 78% of workers "agree" or "strongly agree" that they will continue to work just to maintain medical benefits.
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• Only 52% of baby boomers indicate that they plan to retire at or before age 65, compared with 82% of their elders who report being retired before age 65.
• 20% of 55 to 64yearold workers intend to delay retirement because of the economic downturn. • View technology as a vehicle to seize opportunities (e.g., running a business from anywhere, developing new skills from home, or collaborating with remote colleagues around the globe);
• Will retire at an older age than generations who preceded them, in part due to the weakened economy and the rising cost of health care and health insurance; and
• Will live longer and be more independent at older ages than previous generations, thanks to AT, medical technologies, and universally designed environments.
The changing needs of our society, coupled with the prospect that businesses of every sort will become more technology intensive, 5 will put learning and AT developers in a unique position. To keep up with consumers' needs and demands, the field must reposition its products and role in the marketplace. Developers must appeal to both traditional clients, many of whom are technology users with developmental or other longterm disabilities, and people who will need accessible technologies due to changing circumstances of life. In addition, as in the case of universal design, baby boomers and others can see the value of technologies that make life easier and more convenient.
Baby boomers, other aging populations around the world, and adults faced with impairments later in life are likely to look first at familiar brands and retailers for products that address their needs. Are AT solutions among the range of choices that they will see when shopping for assistance at familiar retailers? How seamlessly will these devices fit into their lifestyles?
Arrival of the Information Economy
For years, we have heard abstract rhetoric about the coming of the "Information Economy" or "Knowledge Economy." This economy has arrived. In the span of a century, the economic driver has shifted first from agriculture, then to manufacturing, and now, at the beginning of the 21st century, to information. This shift has been accelerated by the outsourcing of many nonessential services, both offshore and also to other companies at home. Corporations are now focused on their intangibles-talent, intellectual property, patents, trademarks, brands, databases, and training-as representing the assets of the company. More and more corporate leaders are realizing that they can no longer rely on traditional approaches and are thinking outside the box to keep their businesses competitive. 10, 11, 12, 13 New approaches to product development extend to the education sector. Teachers and administrators are taking note of how the information economy influences the lives of students and are drawing on information technology as a means to make schooling more centered on the student. They use networking platforms to encourage communication and collaboration, comprehensive Internet research, and creative media based projects to engage students. Information technology gives students realtime access to the world. Information technology can also serve to differentiate instruction for a diverse group of learners. With this pedagogical shift, the learning and AT industry has a unique opportunity to develop and expand business to meet the needs and expectations of innovative educators and their students.
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TEXT BOX 4 such lowcost tools. 15 The customization of open source tools is now a multibillion dollar industry. The possibilities are endless. Just as China and India have transformed before our eyes, so can the learning and AT industry.
AT developers offer creative thinking and new approaches. Partnering with larger companies that already have a multinational footprint offers the potential to add value through heightened accessibility. Such partnerships also increase global visibility and revenue for AT developers. This phenomenon is tied directly to the next trend-the rise of developing economies. Are you ready to go global?
Rise of Developing Economies
Developing economies across the globe offer workers, products, and processes that contribute to virtual networks and have positioned themselves to compete with U.S. businesses. They are proving to be formidable competitors indeed. By capitalizing on the potential of virtual business, in part, China has surpassed Japan and is now the second largest economy based on the Purchasing Power Parity, with $9.9 trillion in purchasing power. By 2020, China is expected to surpass the United States, which in 2008 was ranked at the top at $13 trillion. India was close behind, with a purchasing power of $4.2 trillion, and is expected to pass Japan to become the third largest economy by 2010. 16 So what does this mean for the learning and AT industry? Two enormous opportunities can be foreseen. First, just as virtual environments have eliminated boundaries for developing economies, learning and AT developers can employ this approach to bring their innovative products within reach of prospective consumers worldwide. Second, growing economies represent ripe markets for accessible technologies, consider:
• rising populations of aging citizens;
• increasing emphasis on improved community and educational integration of citizens with disabilities;
• existing challenges to provide efficient services to users in densely populated areas with a broad range of literacy and technology abilities; and
• growing population of English language learners.
The U.S. learning and AT field is sufficiently developed and could be wellpositioned to deploy innovative products and solutions to these waiting markets. In today's fastpaced, global marketplace, consumers' needs are constantly changing. Technology innovators and developers must consider design features that complement both converged and mobile platforms and the needs of a diverse population. As with architecture, technology will reach a point where universal design features are expected and appreciated by the mainstream. The question is, who will lead the way?
Onthego technology is not limited to portable devices. Networked solutions offer access outside of the office and home. Many companies enable employees to log in to their systems remotely, making it possible to work from almost anywhere in the world. Basic email serves as a documentation paper trail that can be as reliable as hardcopy correspondence. Not only have email attachments replaced faxes, they also serve as a virtual storage device. Options within networked technology make this a prime time to conceptualize and implement working and learning environments that are accessible to all.
While Webbased and networked solutions are highly convenient for mainstream society, they have extraordinary potential for people with disabilities who rely on information in electronic formats. Students with disabilities comprise an obvious user group for converged platforms. Social stigma associated with traditional devices for this population can leave users feeling socially isolated. Learning supports and AT features can now be delivered on a handheld device, USB memory stick, or through the Internet. For example, such resources as Bookshare.org and Recordings for the Blind and Dyslexic make it possible for qualifying students with disabilities to access books in specialized formats from a database. Online learning platforms make course syllabi, lecture notes, and presentation slides available to students in electronic formats and are increasingly being made more accessible. We can expect to see electronic and accessible instructional materials move out of specialized markets and delivery systems, such as the National Instructional Materials Access Center (NIMAC), and into the mainstream. With these emerging solutions, all consumers will have more options.
The question is,
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will lead the way?
Competitiveness of U.S. Students
Thus far, this paper has addressed the opportunity for learning and AT developers to grow their business both domestically and in the global market. However, innovative technologies are crucial to our nation for other reasons, namely as a means to enhance the competitiveness of our students.
On average, U.S. students are out performed in reading, math, and science by students in several industrial countries, such as Japan, China, and Canada. 18 Even more troubling, U.S. students' performance at age 15 on items of applied problemsolving drop to levels commensurate with students in countries with vastly underfunded school systems. 19 Unless there is a change in the way our students experience formal schooling, the phrase "achievement gap" will take on an entirely different meaning on a global level when comparing U.S. students to those in other countries.
The low performance of U.S. students is not just unfortunate, it poses a threat to our economy. How will U.S. students become knowledge workers if their skills on applied problems are weak? How will they be able to compete with their foreign counterparts in a global economy? The U.S. education system needs to be "reinvented" for the 21st century. 20 It is imperative that the learning and AT field assist in moving this teacher preparation initiative into practice through creative and effective marketing strategies. To be a vital player in 21st century educational innovation, the learning and AT field must be a partner at all levels of the educational system. Each of these trends implies the need to reframe how the field views itself and its products, services, and goals. Reframing is communication intended to change the context and reception of a message so that different interpretations and possible outcomes are made visible to the public. 21 The new realities of demographics, an information economy, and student competitiveness are profoundly changing current conceptions of the disability market. Alternative outcomes must be made visible and possible to set a new agenda for research, practice, or policy. The learning and AT field must reframe its approach to benefit from these trends.
Recommendations
1. Expand the market for AT to include qualityoflife tools for students and adults on a global scale. 2. Maximize the use of opensource and Web 2.0 tools to access an international workforce and learning opportunities. 3. Partner with the expanding international market of consumer electronics to extend the reach of accessibility into mainstream consumer products, such as games, cell phones, and Internet browsers. 4. Boost the knowledge base by sharing domestic and global challenges, marketing research, and success stories with the larger community of learning and AT innovators. 5. Enhance learning and achievement by promoting a globally competitive 21st century education that integrates universally designed solutions, including AT.
The trends outlined in this brief provide a look around the corner that address both existing and future needs in a competitive global economy. Because learning and AT developers have a record of meeting the needs of consumers, they are in a unique position to respond to the trends in technology development. Now is the time for innovation-thinking globally to develop products to meet a broad range of consumers. Now is the time to harness the creativity, ingenuity, practicality, and innovation of the field to market, embed, and distribute products in new and exciting ways to reach new audiences and create a significant path of accessibility for the future. Join NCTI in addressing these issues and positioning the learning and AT field at the center of global innovation.
